Based on an average infrared spectral energy distribution, we deduce that the MIR objects are luminous enough that they should also produce a strong ionising radiation. Some sources are consistent with later spectral type stars, but not all can be. A number of maser sites show no detectable radio continuum emission associated with MIR emission which suggests a powering source luminous enough to potentially produce an UC HII region. Since no signs of an UC HII region are detected here, these maser sites might be produced during a very early stage of stellar evolution.
INTRODUCTION
High-mass stars have a profound e ect on the energy budget of the interstellar medium, they dominate the circulation of heavy elements and they trace star formation throughout the universe. Unravelling the initial conditions for, and the processes accompanying, the formation of high-mass stars remains one of the great challenges in modern astrophysics.
While detailed observations have produced much insight to the genesis of low mass stars, the process of high-mass star formation has remained more obscure for a number of reasons. High-mass stars are rarer and thereby on average more distant, making detailed studies more di cult. High mass stars form quickly and thus provide only a sparse sample of objects representing the various early evolutionary stages. Furthermore, in releasing large amounts of energy in radiation, winds and jets, young high-mass stars quickly alter their environment, and thereby alter the yet unknown conditions under which they were able to form.
The most prominent tracers of young high-mass stars are compact and ultracompact HII (UC HII ) regions. Their radio emission is detectable throughout the Galaxy, and extensive surveys were conducted to locate them (Wood & Churchwell 1989; Becker et al. 1994 ). Masers were recognised to trace young, high-mass star forming regions as well (Menten 1991; Forster & Caswell 1989) . While H2O and OH masers are also found towards other astrophysical objects, such as the circumstellar envelopes of late type stars (Wilson & Barrett 1972 ) and the centres of galaxies (dos Santos & Lepine 1979) , class II 6.7 GHz methanol (CH3OH) maser emission is closely correlated with high-mass star forming regions (Walsh et al. 1997 ; hereafter Paper 1). Apparently only the highest mass stars produce su ciently intense farinfrared (FIR) radiation to pump the masing transition.
In order to examine more closely the relation between methanol maser emission and high-mass stars, we have conducted radio surveys of southern hemisphere IRAS sources with FIR colours suggestive of UC HII regions (Wood & c 0000 RAS Churchwell 1989). We observed 535 sources at low (4.2 0 ; Paper 1) and 364 sources at high spatial resolution (1-2 00 ; Walsh et al. 1998 ; hereafter Paper 2), and followed up with nearinfrared (NIR) imaging (Walsh et al. 1999 ; hereafter Paper 3) towards 35 sources.
We found that methanol maser emission near IRAS sources is not always associated with radio continuum emission. If the luminous infrared emission comes from a highmass star, the maser emission might therefore trace an early phase in the formation of the star where it has not yet ionised its surroundings. We found one extreme example thereof, a 3.6 m NIR source associated with methanol maser emission; IR-luminous enough to expect ionising radiation, but with a remarkable de ciency of radio continuum emission (Paper 3). Not all maser sites ? or UC HII regions have easily detectable NIR counterparts, which may be due to the high extinction toward the dense cores in which high-mass stars form. It is pertinent therefore to image the methanol maser sites at wavelengths where the extinction is lower, but with spatial resolution su cient to allow a comparison of the methanol, infrared, and radio continuum emission positions. We here report on broad-band imaging observations at wavelengths 10.5 and 20 m of methanol maser sites and UC HII regions which were chosen from our previous survey work.
OBSERVATIONS
The Mid-And Near-Infrared Array Camera (\MANIAC"; B oker et al. 1997) on the ESO/MPI 2.2 m telescope at La Silla, Chile, was used in early 1998 to map 32 elds which contain IRAS sources, methanol maser sites, and radio continuum sources. MANIAC, which was built in a collaboration between the MPE Garching, Germany, the UNSW, Australia, and the University of Jena, Germany, is a 44 00 44 00 FOV imaging spectrophotometer, with a 128 128 Si:As BIB array, with narrow band and broad band lters in the N-(10.5 m) and Q-band (20.0 m). Our observations were restricted to broad band N (8{13 m) and broad band Q (17.3{22.7 m).
We observed in on-chip chop-nod mode to subtract the sky and telescope emission, by chopping the secondary mirror at 3 Hz with a throw of 20 00 , which is smaller than the FOV (44 00 ). Extended objects were mapped with a larger chop-throw. The telescope was nodded every 30 seconds of integration time to remove gradients in the telescope background emission. The precise chop-throw and chop-angle varied depending on the source characteristics.
The seeing was typically better than 1.5 00 , so that the images, which have a pixel scale of 0.34 00 , were oversampled. The nal images were smoothed to the di raction limit, which is 1.5 00 at N-band and 3 00 at Q-band.
For data reduction the IRAF (Image Reduction and Analysis Facility) package was used.
? A methanol maser spectrum typically consists of many peaks. Each peak corresponds to a well de ned position in the sky, referred to as a maser spot. Maser spots are usually seen to cluster on a scale of less than 1 00 . These clusters are referred to as maser sites.
Photometry
For ux calibration, we observed the standard stars Vel, Ori, CMa, Cru, Car, Hya, Sco and Lib, for which N-and Q-band magnitudes were taken from ESO records. We assumed an N-and Q-band zero magnitude ux of 36.55 Jy and 9.947 Jy, respectively (Hammersley et al. 1998 ).
Astrometry
Target acquisition was performed by o setting from Guide Star Catalog (Version 1.1) stars using the telescope visual display. In elds where no Guide Stars were available, the pointing was estimated by matching Digital Sky Survey images with stars on the telescope visual display. Both methods of telescope pointing were found to be inaccurate. Through repeated pointings we found that positional errors of up to 15 00 occurred when just the visual display was used for pointing and up to 7 00 when the target was acquired by o setting from a Guide Star. In several cases, we were able to register the MIR images with NIR (Paper 3) or radio continuum (Paper 2) images, for which the absolute pointing should be accurate within 3 00 (see Appendix A for details on individual sources).
RESULTS
We imaged 32 elds, in which we identi ed 45 MIR sources. Within these elds we had previously identi ed 19 radio continuum sources and 31 maser sites (Paper 2). The error ellipses (95 per cent con dence) of 22 IRAS point sources lie either completely (18) or partially (4) within the observed elds. The sources can show FIR, MIR, maser or radio continuum emission. The distribution of these source characteristics is displayed in Figure 1 , and detailed remarks on the individual sources are given in the Appendix. Table 1 lists the basic properties of the MIR sources.
In Figure 2 we show images of the targeted elds, including as much information as possible on radio maser and continuum emission, NIR and MIR emission, and IRAS point sources. Not all MIR images are shown since the relevant data for some regions is already given in Table 1 of high-mass star forming regions it is evident that crowding can often lead to the omission of point sources from the PSC. noted that only half of their methanol maser sites were associated with an IRAS point source. Thus, IRAS PSC correlations with methanol maser surveys can easily underestimate their actual correlation. IRAS maps should be consulted before establishing that definitely no FIR source is associated with a maser site. As an example, Figure 3 shows the K-band image of the region including sources 42 and 43. The only IRAS PSC entry for this eld is 14567-5846 at the centre of the image, but the IRAS HIRES image shows a second IR source coincident with our MIR source 42 (lower left). Figure 4 shows the IR spectral energy distributions (SEDs) for a sub-sample of our sources where su cient spectral information was available, including uxes from MSX. Comparing recently published MSX (Point Source Catalog, version 1) uxes with IRAS uxes and our data shows general agreement. However, we notice inconsistencies between our data and the MSX uxes for sources 37, 45 and 52 (Figure 4) . For these cases the MANIAC N-band uxes are signi cantly lower than the 12 m MSX uxes. It is unlikely that this results from confusion of the MSX data, since the 18 00 spatial resolution and point source centroid accuracy ( 3 00 ) of MSX is high enough that any additional ux should be noticed in our N-band images. We are currently unable to explain these discrepancies.
Methanol Maser Sites and Mid{Infrared Sources
One central question to be addressed by our study is whether maser sites are well associated with MIR sources. We observed 30 methanol maser sites. Within the positional uncertainties, 19 maser sites coincide with MIR sources: 16 within 3 00 , and 3 within 15 00 . We thus nd that most maser sites are associated with compact MIR sources, which may be the pumping sources of the masers. For 9 methanol maser sites no MIR source was found. Four of these (13, 15, 20 and 39) are associated with 12 m IRAS sources strong enough that we should have detected them in our MIR images. It is possible that the MIR sources are located outside our images, and do not coincide with the maser sites. At four positions the maser emission is clearly o set from any MIR source (8, 18, 29 and 40) . In the 13079-6218 eld, source 27 coincides with a K-and Nband source, but source 29 shows no counterpart from NIR to FIR wavelengths. The HIRES 60 m image and the MSX point sources however indicate that part of the FIR emission could arise from source 29.
Since methanol masers are thought to be pumped by infrared radiation, we nd that the IR source responsible for pumping the maser remains below our MIR detection limit for about one-third (9 of 30) of the observed sites.
Comparison with Star Cluster Models
The objective of this study is to identify IR sources which give rise to the maser emission, and to establish whether these IR sources are luminous enough to expect observable radio continuum emission. We therefore want to compare the observed MIR and radio continuum uxes to the emission expected from single stars and from star clusters. We adopt the relation between Lyman-continuum emission and bolometric luminosity found by Thompson (1984) . To compute the bolometric luminosity and ionizing photon ux expected from a star cluster we integrate the emission from single stars over the initial mass functions (IMFs) suggested by Miller & Scalo (1979, hereafter MS79) , by Scalo (1986, hereafter S86) , and by Kroupa, Tout & Gilmore (1993, hereafter 
These IMFs were sampled randomly within the mass limits 0.1 M to 100 M in order to integrate the stellar uxes of clusters with up to 2 15 members. After each doubling of a cluster's size, its bolometric and ionising luminosity was recorded and plotted in Figure 5 . Di erent clusters were created until the typical distribution of cluster luminosities and Lyman-continuum uxes became apparent. The lower solid line in Figure 5 shows the bolometric luminosiy{Lyman-continuum ux relation for single stars. The upper dashed line shows below where 90 percent of all clusters are located.
Comparing the luminosity distributions that correspond to the three di erent IMFs (Fig. 5 ) reveals signicant di erences only at higher luminosities. The luminosity distributions of clusters drawn from a Scalo or Kroupa et al. IMF are narrower than those from the Miller and Scalo IMF, because the former IMFs are steeper at higher masses, to the e ect that single stars tend to dominate the cluster luminosity. The cluster luminosity distributions derived from all three IMFs are well constrained within the solid and dashed lines drawn on all three panels of Figure 5 . About 90 percent of all possible clusters should be located between these lines.
To compare the cluster models with the observed MIR and radio uxes, we must relate the bolometric and Lymancontinuum luminosities to observable quantities, i.e., to the N-band and the 8.64 GHz radio continuum ux, respectively. 4.3.1 Radio continuum ux To relate the the stellar Lyman-continuum emission, NL, to the observed radio continuum ux we shall assume that for the typically deeply embedded sources, all ionising photons are absorbed near the star by either hydrogen or dust. For simplicity we assume that dust absorption and free-free selfabsorption are not signi cant. Then the radio ux observed at distance D and frequency is given by (Kurtz et al. (1994) 
where Te 10 4 K is the electron temperature and a( ; Te) is a factor of order unity tabulated by Mezger and Henderson (1967 The expected N-band emission of a stellar cluster of given bolometric luminosity depends on the temperature structure of the surrounding dust which absorbs the stellar radiation. For a rst estimate of the expected N-band luminosity for a given bolometric luminosity, we have determined an average N-band to FIR ux ratio from those sources for which we are certain that the FIR IRAS uxes actually derive from the N-band source we identi ed. For this we selected ve sources (5, 6, 32, 33 and 46) whose SEDs are shown in Figure 4 . There is general agreement for these sources between the short wavelength IRAS and MA-NIAC uxes. An exception is source 6, for which the MSX uxes around 10 m are higher than the MANIAC and IRAS uxes, possibly due to confusion with source 7, which has a comparable ux at short wavelengths, but is much fainter than source 6 at 20 m. Therefore the longer wavelength IRAS emission almost certainly comes from source 6, and source 7 should not a ect the N-band to FIR ux ratio.
We adopt the bolometric luminosities of the ve sources computed in Paper 1 from the IRAS FIR uxes. We could compare these luminosities with N-band luminosities, though we prefer to maintain ux densities, and thus derive the ratio of the bolometric luminosity and the N-band ux density at 1 kpc distance from the source. These ratios for the ve sources (5, 6, 32, 33 and 46) are L bol =FN = 1500, 4600, 230, 390, and 3600 L Jy ?1 , respectively. The average is 2080L Jy ?1 . This spread is probably due variations in the dust temperature distribution.
To estimate the N-band ux expected at 1 kpc from a cluster of given bolometric luminosity we use the average ratio of the ve selected objects. The dark-shaded region in Figure 6 corresponds to the region in Figure 5 that is bounded by the solid and dashed lines. We use the noted spread in values of the L bol =FN ratio as a measure of the uncertainty of the expected N-band ux, and move the darkshaded region up and down by the appropriate factors to de ne the light-shaded region.
With the mean L bol =FN ratio we can compute for each N-band source an expected bolometric luminosity, which we can compare with the bolometric luminosity derived from its IRAS FIR ux. Figure 7 shows a comparison of the MIR and IRAS derived bolometric luminosities for sources where the IRAS error ellipse includes the MIR source. We would expect the IRAS luminosities to be comparable or larger than those derived from the N-band uxes, since IRAS may have picked up more extended or unrelated emission. To within the errors given by the uncertainty in the L bol =FN ratio, this is also what we nd. 4.3.3 Comparison with observations Figure 6 shows that for most of the observed sources the Nband and radio uxes (or limits thereof) would be consistent with single B3 or earlier type stars. The associated methanol sources might therefore be associated with stars which are hot enough to produce strong ionising radiation.
Not all sources however show MIR to radio ux ratios consistent with single stars or clusters. Three sources (18, 20, 51) fall signi cantly below the shaded region in Figure  6 . Since their radio continuum uxes are only upper limits, they might still be consistent with the N-band to radio ux ratio expected for later B-type stars. Seven sources (2, 16, 27, 30, 32, 33, 40) fall signi cantly above the shaded region, implying that they show too little radio emission for their high IR uxes, even considering the possibility that their MIR SEDs are very steep, and that they are clusters of stars. What could be the cause of the apparent lack of radio emission?
In a very compact HII region, free-free self-absorption can lead to a reduction of radio emission.
The ionising photons cannot emerge from a bloated premain-sequence stellar photosphere, or from a thick stellar wind.
Ionising photons are absorbed by dust in a dense cocoon or evaporating circumstellar disk surrounding the young high-mass star(s). Although currently we cannot distinguish between these possibilities, they would all imply a very early stage in the development of high-mass stars, supporting the suggestion put forward in Papers 1 and 2 that the maser emission is a tracer of an earlier stage of high-mass star formation than the UC HII region phase.
Further evidence for an early stage of evolution
There is further evidence for some objects that the maser emission arises from a very early stage of star formation. Source 2 (MonR2 IRS3) appears to be the source of an outow (Tofani et al. 1995) . Source 6 also is a maser source which shows evidence for an out ow originating from the MIR source coincident with the maser site (Ogura 1990; Santos et al. 1998) . Finally, an out ow structure seen in NIR molecular hydrogen emission (Lee et al. 2000) appears to originate near source 52. Further evidence, although less convincing, exists for out ows from sources 5, 11, 13, 20, 24 and 33. Their CO and/or CS line pro les show wings indicative of out ows (as noted in Appendix A), and all except source 11 show associated methanol maser emission. This again suggests that methanol maser emission is indicative of very early stages of high-mass star formation.
SUMMARY AND CONCLUSIONS
We present N-band (10.5 m) and Q-band (20.0 m) images of 31 methanol maser sources and 19 UC HII regions, which we observed with MANIAC on the ESO/MPI 2.2 m telescope. We obtained a high detection rate of MIR sources towards maser sources (22 out of 31) and UC HII regions (17 out of 19). IRAS point sources do not always coincide with the MIR sources, implying that there may be signi cant confusion within point sources detected by IRAS. Although not all maser sites or UC HII regions show detectable MIR emission, most maser sites do coincide with a MIR source within the positional uncertainties of <3 00 .
Using an average MIR to FIR SED we estimate bolometric luminosities for all of our N-band sources, and conclude that they are bright enough that the stars giving rise to the IR emission should also produce strong ionising radiation. A number of strong MIR sources do not show any radio continuum emission at the level expected from their IR luminosity. We suggest that these IR/maser sources are produced by stars in a very early stage of evolution, in which the radio continuum ux is reduced by free-free self-absorption, or by absorption of UV photons through dust in the HII region, in an optically thick stellar wind, or in a bloated photosphere.
Mon R2 IRS3, IRAS 08337-4028 and 16076-5134 show evidence of out ow activity associated with the maser site and the MIR source. Six other sources show CO and/or CS line pro les with wings indicative of out ows. These cases support our suggestion that methanol masers trace early stages of high-mass star formation. Table 1 . Details of the observed elds and detected MIR sources. The rst column contains the source reference number, the second column the name of the associated IRAS point source (except for G318.95-0.20, which is not associated with an IRAS source), with the 12 and 25 m IRAS uxes given in columns 3 and 4, respectively. Column 5 lists the bolometric luminosity of the IRAS source. Column 6 lists the adopted distance. Columns 7 and 8 give coordinates of the MIR sources, with estimated positional errors listed in column 9. The N-and Q-band uxes with their errors are listed in columns 10 and 11, respectively. In the last column, associations with NIR, IRAS , methanol maser or radio continuum sources are noted, together with their common names. Table 2 of Paper 1 except for the distances to sources 6, 11 and 43, which were adopted from Ogura (1990) , Liseau et al. (1992) and Norris et al. (1993) , respectively. The distance to source 42 is taken to be the same as that for source 43. c \No Obs" means no MANIAC observation was made in this band. Sources pre xed with \<" indicate no MIR source was detected in that band and a 2 upper limit is given. Sources pre xed with \>" are lower limits on the ux (see Appendix A). \present" indicates the source is detected, but the ux cannot be determined (see Appendix A). d MIR sources associated with methanol maser emission (Paper 2) are denoted by an \M". Sources associated with radio continuum emission (Paper 2) are denoted with a \C", with following letters in brackets indicating the radio morphology (\U" { unresolved; \C" { cometary; \I" { irregular). MIR sources within the IRAS error ellipse (to within the errors speci ed in column 9) are denoted with an \I". Sources with a NIR counterpart (Paper 3) are marked \N". Sources which we observed in the NIR (Paper 3), but which show no NIR counterpart are marked \X". e The quoted N-band ux is for the combined emission from sources 24, 25 and 26, since their uxes cannot be reliably separated.
c 0000 RAS, MNRAS 000, 000{000 Table 1 , where each source is represented by its entry number in Table 1 . The three circles enclose MIR, maser, and radio continuum sources, respectively. Sources whose positional errors place them within the 95 per cent con dence IRAS error ellipse are underlined. Two IRAS sources show neither MIR, maser, nor radio continuum emission. The spectral energy distributions of the ve sources with encircled reference numbers are shown in Figure 5 . Plus signs (+) indicate the positio n of 6.669 GHz methanol maser emission reported in Paper 2; cross ( ) signs represent 6.669 GHz methanol maser emission detected by Caswell et al. (1997) ; triangles represent the position of 1.665 GHz OH maser emission (Caswell et al. 1995b) ; diamonds represent the position of 1.665 GHz OH maser emission (Forster & Caswell 1989) ; hexagons represent the position of 1.665 GHz OH maser emission (Caswell 1998) ; septagons represent the position of 4.765 GHz OH maser emission (Smits, Cohen & Hutawarakorn, 1998) ; octagons represent the position of 6.035 GHz methanol maser emission (Caswell 1997) ; ve-pointed stars represent the position of water maser emission (Forster & Caswell 1989 ); seven-pointed stars (Tofani et al. 1995) represent the position of water maser emission; ellipses trace the IRAS positional error (95% con dence). The positions of the methanol maser sites are adopted from Norris et al. (1993) . An artifact of an internal re ection in MANIAC can be seen 5 arcseconds to the north-east of the main, unresolved MIR source, and is thus not an astrophysical object. Figure 5 by the solid and dashed lines, and is where a star cluster's emission is most likely to be located. The light-shaded region extends to dark-shaded region, accounting for the uncertainty of the bolometric luminosity{N-band ux conversion ratio. The most likely locations of single stars of given spectral type are indicated. The MIR source locations are shown with the corresponding source numbers from Table 1 . Arrows show upper and lower limits, such that a left-pointing arrow indicates an upper limit to the radio continuum ux, an arrow pointing up and to the left indicates an upper limit to the radio continuum ux and a lower limit to the N-band ux. 
APPENDIX A: COMMENTS ON INDIVIDUAL REGIONS

05393-0156 (source 1). A bright, unresolved MIR source
is found close to the pointing centre. The MIR image was centred on the UC HII region reported by Kurtz, Wood & Churchwell (1994) . Since both the MIR and radio continuum sources are unresolved objects, it is assumed that the peak brightness of the MIR image can be matched to that of the UC HII region. This source is also known as NGC 2024 IRS2 (Grasdalen 1974) . The IRAS source is over 70 00 away, and its error ellipse is not found within the observed eld. No MANIAC image for this object is presented here as it is unresolved and all relevant information (i.e. position and ux) is contained in Table 1. 06053-0622 (sources 2, 3 and 4). This well studied region is known as MonR2 and is shown in Figure 2 (a). The main components seen in the MIR images have been previously identi ed as IRS1, IRS2 and IRS3. Figure 2 (a) shows IRS1, which is coincident with radio continuum emission. It is believed that IRS1 is part of a shell structure, surrounding IRS2: the unresolved source found to the north-west of IRS1, which is believed to be the illuminating source of the shell (Aspin & Walther 1990) . IRS3 (coincident with both methanol (Paper 2) and water (Tofani et al. 1995 ) maser emission) is believed to comprise of three separate highmass YSOs (McCarthy 1982; Koresko et al. 1993 ). However, there is no radio continuum emission from this source down to a ux limit of 0.3 mJy (Tofani et al. 1995) , demonstrating the fact that the infrared sources associated with IRS3 must be very young. The MonR2 region has one of the most massive out ows known (Smits et al. 1998) , which has been suggested to be comprised of two separate outow stages, the rst being from IRS1, followed by a further out ow epoch from the younger IRS3 triplet (Tofani et al. 1995) . This would concur with the assumption of the youth of IRS3. Figure 2 (b). A bright, unresolved MIR source is found in this eld. Within the positional uncertainties, it overlaps with a radio continuum source (Paper 2), a methanol maser site at +22.5 km/s (Paper 2), an OH maser site at +21.8 km/s (Caswell 1998 ), a red NIR source (Paper 3) and the IRAS source. Since there is only one source seen at all wavelengths, we assume that each of the NIR, MIR and radio sources are coincident. From Paper 2, it was established that there is a small (1: 00 6 to the north-west) o set between the methanol maser and radio continuum sources. We believe that the maser site is directly linked to the NIR/MIR/radio source and not the result of a second, unseen source since the maser emission is still located within the MIR emission contours (if the radio and MIR sources coincide). We cannot tell, given the positional uncertainties, whether the OH maser site is coincident with the methanol or radio source or elsewhere, but we believe it is directly associated with the radio source. Thus, this region seems to be a single O or early B type star, which is a source for both methanol and OH maser emission, with no other strong MIR sources nearby. This region is also a source of 12.2 GHz methanol maser emission (Caswell et al. 1995a ). Both CO and CS molecules have been detected towards this region at a radial velocity of around 5 km/s less than the methanol and OH maser emission. The CO (1-0) transition shows evidence for out ow wings, covering 6.8 km/s (Wouterloot & Brand 1989) . Water maser emission was detected towards the IRAS source, with a radial velocity of 18.6 km/s, similar to that of the CO and CS detections (Henning et al. 1992) . It seems, from the radial velocity information, that the methanol and OH masers are moving, with respect to the natal molecular cloud, at around +5 km/s. It is possible that the OH and methanol maser emission is associated with an out ow, which also gives rise to the CO wings, from the MIR source. The o set direction of the methanol emission from the radio continuum source, reported in Paper 2, will thus be the likely orientation of any out ow (in the south-east direction). A test would be to map the CO distribution, to look for signs of such an out ow. Figure 2 (c) . The main MIR source observed has similarities in its morphology to the NIR source observed by Santos et al. (1998) . Thus, the coordinates of our MIR source was matched to that of the NIR counterpart, with three other stars common to both images, for con rmation. The NIR image was matched to Digital Sky Survey images, to give an absolute positional error of around 3 00 for the MIR image. Within that positional error, we nd a methanol maser site at ?1.3 km/s and within the IRAS error ellipse. No radio continuum emission was detected above 1 mJy at 8.64 GHz (Paper 2). Ogura (1990) detected an HH object towards this region (HH 132) in the NIR SII] line which is shown in Figure 2 (c) (bottom) as the contours. The HH object has a morphology reminiscent of an out ow, indicating the source for the out ow is the MIR source we have detected. Furthermore, our MIR source and the NIR source are elongated in a direction pointing towards the HH object, with the NIR emission extending from the MIR/maser source, to the HH object. This suggests that the K-band emission may contain a substantial contribution from shocked molecular hydrogen in an out ow. Thus, it seems that the maser emission is coincident with a forming star, which is the source of an out ow. 08470-4243 (sources 8, 9 and 10) . This region is shown in Figure 2 (d) . Three MIR sources are detected, with the IRAS error ellipse coincident with the northern MIR source. Methanol at +12.0 km/s (Paper 2) and OH (Caswell 1998) maser emission at +15.3 km/s are located near the three MIR sources. We have assumed that the northern MIR source is the counterpart to an HST Guide Star (catalog number 7683 00817) and so our coordinate system should be accurate to around 2 00 . Thus, the maser emission shown does not seem to coincide with the peak of any MIR source detected, and is not found within the IRAS error ellipse. It is noted that the MIR counterpart to the Guide Star has extended emission. Wouterloot & Brand (1989) detected CO (1-0) at +12.6 km/s, and the CO pro le is indicative of wings. CS (2-1) at +12.0 km/s was also detected towards the IRAS source by Bronfman et al. (1996) . Liseau et al. (1992) detect a red NIR source towards the IRAS source (at J, H, K, L and M), and state that it is comprised of three sources, probably counterparts to the three MIR sources we detect.
07299-1651 (source 5). This region is shown in
08337-4028 (sources 6 and 7). This region is shown in
09002-4732 (sources 11 and 12) . This region, also known as G268.42-0.85, is shown in Figure 2 (e). It contains a bright, cometary UC HII region, reported in Paper 2. No methanol maser emission is found within this eld. The position of the MIR emission is matched to the NIR image from Paper 3, giving an absolute positional uncertainty of around 3 00 . The NIR emission at this position seems to be comprised of two separate sources. One is coincident with the peak of the radio continuum emission, and the other, extended, NIR source is associated with the tail of the cometary UC HII region. Faint, extended emission is detected at N-band to the north of the main component where an extended NIR counterpart is also found. The position of the IRAS error ellipse is between the two MIR sources, suggesting that the IRAS source may encompass both the MIR sources we detect. The main MIR source has a similar morphology to the radio continuum source, but the radio source is smaller. This is what would be expected if the UC HII region was surrounded by a dust shell. This region has been extensively observed, since it is one of the brightest IRAS Point Sources. Lapinov et al. (1998) found a bipolar out ow in CS, centred on the IRAS source, which may also be present in CO, but su ers from strong absorption. Lenzen (1991) provide 1-20 m data of the region, which agrees within a factor of two to the N-band ux presented here.
09015-4843 (sources 13 and 14). As no MIR detection was made, no images are presented for this region. CO(1-0) was detected towards this region, showing a blue asymmetry in the line pro le (Wouterloot & Brand 1989) . No CS(2-1) (Bronfman et al. 1996) or water maser (Braz et al. 1989) emission was detected towards this region. There is some confusion over the distance to this source, based on differing values of radial velocity components: The methanol maser emission reported in Paper 2 is at +56 km/s, and a distance of 6.9kpc is adopted in Paper 1. The CO(1-0) emission, detected by Wouterloot & Brand (1989) is centred at +5.6 km/s and derive a distance of 1.92kpc. Caswell & Haynes (1987) report the detection of H2CO at a velocity of +4 km/s, but also nd radio recombination line emission at +71 km/s, and derive a distance of 9.7kpc. It is likely, then, that there are separate components along the line of sight, through the Galaxy.
10460-5811 (source 15). No MIR detection was made to-
wards this source, and so no MIR image is presented here.
Paper 2 reports methanol maser emission at ?2.0 km/s (140 Jy peak ux density). CS(2-1) at 0.9 km/s is detected by Bronfman et al. (1996) . Caswell (1998) reports 1.665 GHz water maser emission, essentially coincident with the methanol emission, at a radial velocity of ?4 km/s. 11097-6102 (sources 16, 17 and 18) . This region is shown in Figure 2 (f). It is also known as RCW 57 and NGC 3576. Bright, extended emission is seen in the MIR image. There is a dominant MIR point source in the north-eastern quarter of the image, which is close to a methanol maser site at a radial velocity of ?29:9 km/s. Another maser site is found to the south-west. Between the maser sites is an UC HII region. The coordinates of the dominant MIR point source were matched to the position of NGC 3576 IRS 1, as quoted by Persi et al. (1994) . The coordinates for the N-band image are then accurate to 2 00 . CS(2-1) emission was detected at ?23.4 km/s (Bronfman et al. 1996) . SiO(2-1) and (3-2) (Harju et al. 1998) and C 34 S (Zinchenko et al. 1995) were also detected within 0.5 km/s of the CS radial velocity. FIR observations of RCW 57 indicate a ux of 18200 Jy between 120 and 300 m, over a 3 0 area (Ghosh et al. 1989) . A Parkes-MIT-NRAO (PMN) radio continuum source is found towards this region, with a ux of 86.77 Jy at 4.85 GHz (Wright et al. 1994) . This is much larger than the ux quoted for the UC HII region presented in Paper 2 (280 mJy at 8.64 GHz), which is most likely due to extended radio continuum emission. This is con rmed by De Pree, Nysewander & Goss (1999) , who show ionised emission extending over nearly 2 0 , although it does not extend to IRS1. Water maser emission is detected towards this region at a radial velocity of ?123 km/s, with a positional accuracy of 15 00 (Braz & Epchtein 1983) . De Pree et al. (1999) indicate that water maser emission is found very close to the methanol maser site to the south-west. They also suggest this is a site of very young star formation, as there seems to be a sequential star formation process ocurring across NGC 3576, with the youngest stars towards the west.
11298-6155 (source 19). No image is presented for this
eld, as no MIR detection was made. Within the eld is a methanol maser site at +36.7 km/s and an UC HII region of irregular morphology, with a ux of 12 mJy at 8.64 GHz, about 3 00 away (Paper 2). The PMN source J1132-6212 (Wright et al. 1994 ) is found in the eld and has a ux of 260 mJy, suggesting that there is extended continuum emission present, not detected in the ATCA survey of Paper 2. Bronfman et al. (1996) detect CS(2-1) emission at a radial velocity of +32.9 km/s.
12091-6129 (source 20). No image is presented for this eld,
as no MIR detection was made. Within the eld, a methanol maser site is present at ?30.2 km/s but no UC HII region is detected above 1 mJy at 8.64 GHz (Paper 2). Osterloh et al.
(1997) report CO(2-1) and CS(2-1) emission at ?29.3 km/s and ?30.4 km/s, respectively. They also detect blue-and red-shifted wings in the CO(2-1) emission. They derive a bolometric luminosity of 2:2 10 4 L , which is equivalent to a single star of spectral type B0 (Panagia 1973) , assuming a distance of 3.5kpc. A distance of 3.9kpc is favoured by MacLeod et al. (1998) , who derive a similar spectral type of B0.1, based on the IRAS uxes. They detect both methanol maser (at 6.67 GHz) and OH maser (at 1.665 GHz) emission towards this source. They also report the detection of HCHO (formaldehyde) emission at a similar radial velocity to the maser emission. 12320-6122 (sources 21, 22 and 23). Also known as G300.97+1.14. Methanol maser emission at ?37:4 km/s is found coincident with an unresolved UC HII region, with a ux of 130 mJy at 8.64 GHz (Paper 2). We nd at least 3 MIR sources in Figure 2 (g), two of which can be identi ed with sources in the K-band image. Thus, the coordinates of the MIR image should be accurate to 3 00 . The third MIR source has no NIR counterpart, but is coincident with the methanol maser site and UC HII region. It is also coincident with 1.665 GHz OH maser emission, reported by Caswell (1998) and 6.035 GHz OH maser emission, reported by Caswell (1997) , both with a similar radial velocity to the methanol maser emission. CS(2-1) (Bronfman et al. 1996; Zinchenko et al. 1995; Chin et al. 1996) , C 34 S(2-1) (Zinchenko et al. 1995; Chin et al. 1996) and C 33 S (2-1) (Chin et al. 1996) 12405-6238 (sources 24, 25 and 26) . This region is shown in c 0000 RAS, MNRAS 000, 000{000
Figure 2 (h). An irregularly shaped UC HII region, spanning around 5 00 , is coincident with methanol maser emission at a radial velocity of ?35.8 km/s (Paper 2). Extended emission at N-band is seen, which matches well to the K-band image, provided in Paper 3. Thus, the MIR image is matched to the K-band image and has an absolute positional uncertainty of 3 00 . It appears that the IR emission is comprised of 3 peaks, but it is not clear whether they correspond to separate sources or not. The radio continuum emission (and maser emission) coincides with the MIR emission, to some extent. As can be seen in Figure 2 (h) , the IRAS error ellipse overlaps with the NIR/MIR/radio emission. The eld coincides with the PMN source J1243-6255, which has a ux of 1.18 Jy (Wright et al. 1994) , larger than the ux of the UC HII region (100 mJy at 8.64 GHz, Paper 2). Bronfman et al. (1996) detected CS(2-1) emission at ?34.5 km/s and Osterloh et al. (1997) con rm the CS detection and detect a blue-shifted wing in the CO(2-1) emission (centred around ?34.0 km/s). Using a distance of 3.5kpc, they derive a bolometric luminosity equivalent to a single star of spectral type O9 (Panagia 1973). 13079-6218 (sources 27, 28 and 29) . This region is shown in Figure 2 (i). It is also known as G305.20+0.21 and RCW 74. Norris et al. (1993) have detected two methanol maser sites (both at 6.67 GHz and 12.2 GHz). The rst at ?38.2 km/s, which has no NIR or MIR counterpart above our detection limits, has a linear structure of the methanol maser spots.
The second methanol site, at ?44.0 km/s, is coincident with both a NIR and MIR source. Each maser site is coincident with 1.665 GHz OH maser emission (Caswell 1998) . Extended emission is seen at both NIR and MIR wavelengths, to the west of the main unresolved MIR source. The positions of the two NIR sources and the two MIR sources were matched to derive coordinates of the MIR image, which should be accurate to 3 00 . The IRAS error ellipse overlaps with the bright, unresolved MIR source. Water maser emission was detected at ?41 km/s, but with a 100 00 beam it is not clear to which MIR source (if any) it corresponds (Batchelor et al. 1980) . SiO(2-1) and SiO(3-2) were both detected towards this region at a radial velocity of ?39.6 km/s (Harju et al. 1998) . CS(2-1) is detected at ?41.0 km/s (Bronfman et al. 1996) . CS(2-1) was also detected, as well as C 34 S(2-1) at ?41.4 km/s and CO(1-0) emission by Zinchenko et al. (1995). 13080-6229 methanol maser site 1 (source 30). This region is shown in Figure 2 (j). It contains a methanol maser site with a radial velocity of ?33.4 km/s (Paper 2) and OH maser emission at ?33.2 km/s in the 6.035 GHz transition (Caswell 1997) and at ?31.5 km/s in the 1.665 GHz transition (Caswell 1998) . It is o set from the radio continuum source, shown in Figure 2 (l) , by 52 00 . There is an absolute uncertainty in the position of the MIR source of around 15 00 . Thus, it may be associated with the MIR source, even though it appears 10 00 to the west in Figure 2 (l).
13080-6229 methanol maser site 2 (source 31). This region is shown in Figure 2 (k). It contains a methanol maser site at ?42.9 km/s, detected in Paper 2 and by Caswell (1997) . There is an absolute positional uncertainty of around 15 00 in the MIR observation. A weak, unresolved MIR source is seen 15 00 away from the maser site.
13080-6229 radio continuum source (source 32) . This region is shown in Figure 2 (l). It is also known as G305.20+0.02. The UC HII region, detected in Paper 2, has irregular morphology, with a ux of 90 mJy at 8.64 GHz. The MIR image shows extended emission, with a similar morphology to the radio continuum emission. Due to the lack of a NIR image to match the position of NIR and MIR features and any nearby Guide Stars, there is an absolute positional uncertainty of around 15 00 , based on the pointing accuracy of other elds where the MIR emission can be matched to NIR counterparts. Thus, it is not possible to say whether there is a real o set between the radio continuum source and the MIR source, or whether the coordinates of the MIR image are o by 4 00 to the south and the MIR emission coincides with the radio continuum emission. If the o set is real, then it may indicate that the MIR emission is tracing warm dust just outside the edge of the UC HII region. More accurate coordinates would address this question. The PMN source J1311-6245 (18.06 Jy) (Wright et al. 1994 ) is found within the eld, indicating that there must be a large amount of di use radio continuum emission not detected in Paper 2.
CS(2-1) emission is found at ?35.6 km/s (Bronfman et al. 1996). 13471-6120 (sources 33 and 34) . This region is shown in Figure 2 (m) and is also known as G309.92+0.48. Methanol maser emission at ?59.9 km/s is found coincident with an unresolved UC HII region, which has a ux of 350 mJy at 8.64 GHz (Paper 2). The MIR image can be matched to the NIR image of Paper 3, to derive coordinates accurate to 3 00 . We nd that the maser emission is coincident with both the brightest NIR and brightest MIR source, as well as the position of the IRAS error ellipse. 6.035 GHz OH maser emission at ?59.8 km/s (Caswell 1997 ) and 1.665 GHz OH maser emission at ?60 km/s (Caswell 1998) are also coincident with the main IR feature. Norris et al. (1998) report that the maser site lies along an arc, and derive a lower limit on the Keplerian mass of 10M , equivalent to a B2 spectral type star, or earlier. SiO emission was detected in both the (2-1) (at ?59.8 km/s) and the (3-2) (at ?58.8 km/s) transitions (Harju et al. 1998) . CS(2-1) is detected at ?58.4 km/s (Bronfman et al. 1996) . C 34 S is also detected, and shows evidence of blue-and red-shifted wings (Juvela 1996). 14159-6038 methanol maser site (source 35) . This region is shown in Figure 2 (n). A methanol maser site is found at ?9.5 km/s, o set from the radio continuum source by 42 00 (Paper 2). 1.665 GHz OH maser emission is found coincident with the methanol site, at ?10 km/s (Caswell 1998 ). The positional uncertainty in the MIR coordinates are 15 00 . Within this distance, an unresolved MIR source is found, which has no associated radio continuum emission. The maser emission and isolated MIR source are thus nearby, and may possibly be coincident, given the positional uncertainties.
14159-6038 radio continuum source (sources 36 and 37) . This region is shown in Figure 2 (o). An irregularly shaped UC HII region is found within the eld, of about 60 mJy in strength, at 8.64 GHz. The MIR emission has a similar morphology to the radio continuum emission and shows the UC HII region has two separate components: one unresolved (source 36) and one irregularly shaped (source 37). Thus, the coordinates of the MIR image have been matched accordingly. In this case, we believe it is valid to superimpose the MIR emission, due to the similar morphology of the two sources. The MIR coordinates should then be accurate to within 2 00 . The radio continuum emission is coincident with the PMN source J1419-6052, which has a ux of 1.56 Jy (Wright et al. 1994) . Again, there must be a large contribution to the radio continuum ux from di use ionised emission within the Parkes beam of the PMN survey, which was not detected in the ATCA survey of Paper 2. CS(2-1) is detected in emission at ?4.7 km/s (Bronfman et al. 1996). 14212-6131 (sources 38 and 39) . No image is provided for this region, as no MIR detection was made. There are two methanol maser sites, separated by 23 00 in this eld. The rst maser site has a radial velocity of ?41.4 km/s and the second of ?54.8 km/s (Paper 2). 1.665 GHz OH maser emission at ?53.5 km/s is associated with the second maser site (Caswell 1998 14416-5937 methanol maser site (source 40) . This region is shown in Figure 2 (p). It is o set from the radio continuum source by 36 00 . The Figure shows a bright, extended MIR source in the north-western corner of the image. It is clear that not all of the extended emission is included in the image, thus only a lower limit on its ux can be determined. In the centre of the image is a methanol (Paper 2) and 1.665 GHz OH maser (Caswell 1998) site. The uncertainty in the MIR coordinates are 15 00 . Moorwood & Salinari (1981) report a bright (L=8.8 magnitude), red (K-L>2.2 magnitudes) source, within 6 00 of the maser site. If this is the NIR counterpart to the MIR source seen in Figure 2 (p) , then the maser site is located close to, but not at the centre of the MIR source.
14416-5937 radio continuum source (source 41). This region is shown in Figure 2 (q). Extended emission is found throughout the MIR image. Choosing an appropriate chopper throw that did not include extended emission in the negative o set beam was not possible. Consequently, the image provided in Figure 2 (q) su ers from areas of extended negative emission, overlapping the positive emission. It is not possible to discern all the morphological features, or derive accurate photometry, for this source. We have matched the small, bright MIR source, found in the centre of the image, with the radio continuum source that seems to have a similar morphology. If this is not true, then the uncertainty in the MIR coordinate system will be up to 15 00 . Gardner & Whiteoak (1978) report CS(1-0) emission at ?37.8 km/s. Water maser emission at ?48 km/s is found o set by 15 00 from the radio continuum source (Kaufmann et al. 1977) . However, the positional accuracy of the water maser observations is similar to this o set. An L-band source coincident with the radio continuum source, at 8.8th magnitude (IRS1) is reported by Moorwood & Salinari (1981) . Juvela (1996) detected CS(2-1) and C 34 S(2-1) at ?18.5 km/s; CS(3-2) at ?18.0 km/s; C 34 S(3-2) at +0.2 km/s; and CS(5-4) and C 34 S(5-4) at ?20.5 km/s. G318.95-0.20 (source 42) . This region is shown in Figure 2 (r). It is o set from 14567-5846 by 165 00 . A methanol maser site at ?34.8 km/s is found at G318.95-0.20, but is found within the ATCA beam of 14567-5846, and was named as such in Paper 2. Due to the large o set from the IRAS source (150 00 ), we do not believe the maser site is associated with the IRAS source. A bright, red NIR source was reported coincident with the maser site in Paper 3. The MIR image shows a bright, unresolved source, which is assumed to be the counterpart to the NIR source. Thus, the MIR coordinates should be accurate to 3 00 . 1.665 GHz and 1.667 GHz OH maser emission is also found at this position at ?35.5 km/s (Caswell 1998) . The methanol maser emission has been mapped in more detail by Norris et al. (1998) , who nd the maser site to have a curved morphology and derive a lower limit on the Keplerian mass of 4M . have also mapped the maser emission in detail and report that there is no radio continuum source above a 5 detection limit of 0.82 mJy.
14567-5846 (source 43). This region is shown in Figure 2 (s). A large, cometary UC HII region (120 mJy at 8.64 GHz) was reported in Paper 2. This is also associated with the PMN source J1500-5858, which is 2.82 Jy at 4.85 GHz (Wright et al. 1994) . The MIR image has a similar morphology to the radio continuum source which, in turn, can be matched to the K-band image provided in Paper 3. The uncertainty in the coordinates are then 3 00 for the MIR image. The NIR and MIR data clearly show a shell morphology, which is consistent with the radio continuum emission. However, the MIR emission is seen to extend further away from the centre of the shell than either the NIR or radio emission. Thus, this appears to be a clear example of an ionised shell, delineated by the radio continuum emission, surrounded by warm dust emission, as shown in the MIR images.
15278-5620 (sources 44 and 45) . This region is shown in Figure 2 (t). It is also known as G323.74-0.26. Two methanol maser sites are found within 3 00 of each other, with the strongest component at ?51.2 km/s. No radio continuum emission is detected towards this eld above 1 mJy at 8.64 GHz (Paper 2). Both maser sites are associated with a MIR source, as well as a narrow-band L (nbL, 3.3 m) source (Paper 3). The MIR emission was matched to that of the nbL emission, as shown in Figure 2 (t), so that the absolute MIR coordinates are accurate to within 3 00 . The brightest NIR and MIR source is associated with only one methanol maser spot, of 3 Jy, whereas the fainter NIR/MIR source is associated with 10 maser spots, of up to 2550 Jy in peak ux density. The brighter NIR/MIR source is also associated with 1.665 GHz and 1.667 GHz OH maser emission at ?46 km/s (Caswell 1998) . Norris et al. (1998) have also mapped the methanol maser emission in detail, and nd the maser site has a complex structure. Non-detections of CO(1-0) (Deguchi et al. 1990 ) and SiO(2-1) and SiO(3-2) (Harju et al. 1998) were found, but CS(2-1) was detected by Bronfman et al. (1996) at ?49.5 km/s. 15520-5234 (sources 46, 47 and 48) . This region is shown in Figure 2 (u). It is also known as G328.81+0.63. The MIR images show extended emission, that can be matched with that of nbL (Paper 3), to derive coordinates accurate to 3 00 . The NIR and MIR images show that there are at least 3 sources present, but source 46 dominates the emission. The MIR eld of view extends beyond the bounds of Figure 2 (u), but no more extended MIR emission was detected outside of this Figure. There is also a radio continuum source, which has some similar morphological features to the MIR emission. Methanol maser emission at ?44.6 km/s is coincident with this MIR/radio source (Paper 2). 1.665 GHz, 1.667 GHz around ?43.5 km/s (Caswell et al. 1995b; Caswell 1998) and 6.035 GHz at ?45.7 km/s (Caswell 1997 ) OH maser emission is also found associated with the MIR/radio source. Caswell (1997) also reports the detection of 6.67 GHz methanol maser emission, which agrees well with the positions reported in Paper 2. More detailed observations by Norris et al. (1998) show the maser spots to have a linear morphology. Methanol maser emission at 44 GHz was reported by Slysh et al. (1994) . Osterloh et al. (1997) detected CO(2-1) emission at ?42.2 km/s, with a blue-shifted wing. They also quote a 1.3mm ux of 8.82 Jy, and, with the assumed distance of 3.1kpc, derive a bolometric luminosity of 3 10 5 L , equivalent to an O6 type star (Panagia 1973) . With an assumed distance of 2.9kpc, MacLeod et al. (1998) derive a single star spectral type of O6.3. They also report 1.720 GHz OH maser emission at ?43.1 km/s and formaldehyde in absorption around ?40.0 km/s. SiO(2-1) and SiO(3-2) emission at ?42.1 km/s and ?41.5 km/s, respectively, is reported by Harju et al. (1998) . CS(2-1), 13 CS(2-1), C 34 S(2-1) and C 33 S(2-1) are all found in emission between ?42.6 km/s and ?41.4 km/s (Chin et al. 1996) . Dahmen, Wilson & Matteuchi (1995) report the detection of H 13 CN and HC 15 N towards this region.
15541-5349 methanol maser site 1 (sources 49 and 50).
This region is shown in Figure 2 (v) . It is also known as G328.25-0.53. It has methanol maser emission at ?45.0 km/s and no radio continuum emission above 2 mJy (Paper 2). 1.665 GHz and 1.667 GHz OH maser emission is also found at ?41 km/s (Caswell 1998) . The NIR image shown in Fig- ure 2 (v) (Paper 3) shows two nbL sources, that are matched to the MIR image, making the absolute positional accuracy as good as 3 00 . It can be seen that the maser site is associated with the brightest NIR/MIR source.
15541-5349 methanol maser site 2 (source 51). No MIR detection was made towards this maser site, so no image is provided here. The maser site is at ?37.7 km/s (Paper 2).
It is also associated with OH maser emission at 1.665 GHz and 1.667 GHz (Caswell 1998) . More detailed mapping of the methanol maser emission has been reported by Norris et al. (1998) , who nd two clusters of maser emission.
SiO(2-1) and SiO(3-2) emission are found at ?44.7 km/s and ?44.0 km/s, respectively (Harju et al. 1998 ). 16076-5134 (source 52). This region is shown in Figure   2 (w). It is also known as G331.28-0.19. Methanol maser emission is detected at ?78.3 km/s and no radio continuum source is present above 5 mJy at 8.64 GHz (Paper 2). There is a Guide Star 27 00 to the west of the maser site (just outside the image), that was used to centre the array, and then manually o set to the position of the maser site. The coordinates of the MIR image will be accurate to within 3 00 . It is seen in Figure 2 (w) that there is a bright, unresolved MIR source, essentially coincident with the maser emission. There is a small area of extended emission, seen in the K-band image to the west of the MIR source. We consider the o set between this K-band structure and the MIR/maser source to be real, due to the close positional coincidence of the methanol and MIR sources, but we cannot be certain that the MIR source is not between the maser and K-band sources. Recently, the K-band structure to the west of the maser/MIR source has proven to be highly blueshifted molecular hydrogen emission, presumably tracing an out ow (Lee et al. 2000) . The methanol maser emission has also been mapped in detail by Norris et al. (1998) , who report a linear structure to the maser site. 1.665 GHz and 1.667 GHz OH maser emission is found coincident with the methanol maser emission at a radial velocity of ?86.8 km/s (Caswell 1998) . CS(2-1) emission was detected at ?87.7 km/s (Bronfman et al. 1996) . SiO(2-1) at ?85.5 km/s and SiO(3-2) at ?86.6 km/s were detected by Harju et al. (1998) . A PMN source of 3.0 Jy is found within the eld (J1611-5142) (Wright et al. 1994) . 16533-4009 (sources 53, 54 and 55) . This region is shown in Figure 2 (x) . It is also known as G345.01+1.79. There are two sites of methanol maser emission within the eld. The rst is at a radial velocity of ?18.1 km/s, and is coincident with a bright, unresolved MIR source, as well as 1.665 GHz OH maser emission (Caswell et al. 1995b ) and an unresolved UC HII region with ux 140 mJy at 8.64 GHz (Paper 2). The second is at ?13.0 km/s and is near a faint, unresolved MIR source. Both methanol maser sites have been observed in more detail by Norris et al. (1998) , who nd that they each have a linear structure. There is no K-band counterpart seen towards the rst maser site in Figure 2 (x) . However, there is a nbL source, which was used to match the coordinates of the MIR image, giving a positional uncertainty of 3 00 . No NIR counterpart was detected towards the second maser site in Paper 2. Testi et al. (1998) did detect K-band counterparts to the rst and second methanol maser sites at 15.31 magnitude and 15.46 magnitude, respectively. There is extended emission to the west of the rst maser site, that is evident in both the NIR and MIR images. A water and 1.665 GHz OH maser site (Forster & Caswell 1989 ) is found in the northwestern corner of the image, with no NIR or MIR counterpart. SiO(2-1) and SiO(3-2) at ?17.4 km/s and ?18.6 km/s, respectively, were detected towards the rst methanol maser site. SiO(2-1) and SiO(3-2) at ?16.1 km/s and ?15.1 km/s were also detected towards the second methanol maser site (Harju et al. 1998) . Slysh et al. (1994) reported the detection of 44 GHz methanol maser emission at ?13.3 km/s from this region.
